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Thi.s work waw done under the technical supervision of Mr. Valmore 
George C. Marshall Space Plight Center, Alabama. 

It. *MTil«T IN.. I" iniTOmn: r 


This final report describes the solar energy hot water system 
installed in the Days Inns of America, Inc., Days Inn Motel (120 rowns), 

\ 1-35/2276 Valley View Lane, Dallas Texas. The solar system was 

designed by ILI Incorporated to provide 65 percent of the total 
domestic hot water (DHW) demand. The Solar Energy Products, model 
riJ-30WW liquid (water) flat plate collector (1,000 square feet) • 

system automatically drains Into the 1,000 gallon steel storage | 

lank when the solar pump Is not running. This system is one of ! 

eleven systems planned under the E0-77-G-01-1632 grant . Heat ^ | 
, transferred from the PIIW tanks through a shell and tube ^ | 

exchanger. A circulating pump between the PIIW tanks and heat ex- i 

changer enables solar heated water to help make up standby losses. j 

AU pumps are controlled by differential temperature controllers. | 

The operation of this system was begun March It, 1080. The solar { 

components were partly funded ($15,000 of 30,000 cost ) by a ^ | 

. n«‘partment of Energy grant. The technical management wa.s done by 

NASA/Cieorge C. Marshall S«5ace Plight Center , Huntsville . Alabama. 1 
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Chock valpt ap Ipatad fn tha pllptor If not to prompt hot 
noftt air from rftfns through the pip and Ping condantad fn tP 
eoTiPton {which could raiult in collator trantprt tyttam dmaga if 
waPr wara to fraaza in tha collaetor). 

Prattura gaugat ara intPlIad acrott each putnp to tP tyttan flow 
raatat can P tat aP rpd prfodically at a pravanPtfva oafntanapa 
chock. Tanpratup npturing Pvicat ap alto intPllad to tanpratup 
of tp foUchfing pintt can P naasurad: 

Input to collactop aP Pttom of thomial ttorap Pnki (tama at 
fnpt to collactorsh output of collectort and input to Pat axcPngap 
{§m§ at top of tharnal ttoraga Pnk); output of haat axchangari inpt ■ 
fron domattfc Pt water tankt» out pt to dpattic Pt mitar pnkt. 

TP coiPfnatfon of flow raps darivp from tP pPtt^ maPp 
ap tP tampratups can P usP P astass tyttem prformanca at pll 
M dfagnotft certain tystpi ^flttps. 
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1) Ang1® » Collector angle with horizon i 2) F" TA • Collector 
perfortwance Intercept} 3) F” UA • Collector performance slope} 

4) WTR - Domestic hot water laod - million BTU/month} $1 F 2- 
fiit area of collector absorberplate} 6) FRS - Fraction of total 
load provide?! by solar } 7> MBTU - First entry - Total load 
million BTU} 8) MBTU • ^eond errtry - Solar contribution million 
BTU} 9) First 12 sets of Output data * monthlyt starting In 
danuaryi 10) Last set of output dita* ytarly totals. 
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(t) Assuiis a 8»ximu« of throt doMStic hot watof tanka art tiod into tht 
ayttOT, 

' (2> OAYSTAR Modet 1400 cottoctora art coniidarad an accaptahta attamativa 
baaad on pai^manca ^ 


A layout of the thermal storage tank and the solar 
control unit. The plan Is thought to be best based on conservation 
of floor space and minimizing solar system piping. This plan can be 
adjusted provided Days Inn prefers some alternate layout. 

Controls for the system consist of four differential thermostats. 

One for the coll ector/storage differential which controls P^. Three 
differentials are used to control the DHW (tank heating, one for each 
tank). Any one of these differential thermostats can turn on Pg and 
the DHW circulation pump when the water In the bottom of its DHW tank 
Is cooler than the water In the top of the 1,000 gallon solar storage 
tank. All differential controllers have variable turn on/turn off 
settings. For the collector loop a AT of 10°F on and 3° off is plan- 
ned. For the three DHW4 T*s a 18°F on and a 10°F off is planned for 
the heat transfer through the heat exchanger. A simplified schematic 
Is provided on page 7. 

The solar equipment, Including the storage tank, is to be located 
directly below the collector arrays which are shown in the Roof Plan, 
page 8. The collectors face South- 5°F. A collector angle of 29° 
provides maximum yearly energy. Spacing of 22' or greater will be 
maintained to prevent shading. 

The array is further depicted in Collector Array Piping, Elevation 
and Plan drawings, page 9. Here the 10° sun angle for 8 A.M. on 
December 21 is depicted, along with the planned piping arrangement. All 
external piping is covered with 1/2" expanded rubber insulation which is 
painted with latex. Internal piping will be either fiber jacket or expaned 
rubber. The solar thermal storage tank will be insulated to a R 19 or 
better. The tank is planned for a 4'X5'X5'4" height. This configuration 
provides for a minimum space requirement while making retrofit possible 
without enlarging 6* door openings. 
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SECTION I 


SYSTEM DESCRIPTION 


The system Is designed to provide solar heated domestic hot water 
to the motel for use in the rental units for shower and lavatory purposes 
as well as hot water for the laundry room. The system is an automatic 
draindown design employing an atmospheric vented storage tank for storing 
the hot water collected by the 1,000 square foot collector array. The 
collector array is mounted on the roof directly above the laundry room 
where the storage tank and control unit are located. The control unit 
houses all pumps, heat exchangers, differential thermostats, relays, 
valves (except one check valve in the collector return line), meters, 
gauges, and sensors (except for the collector, thermal storage and DHW 
tank sensors). 

The collector array consist of four large modules containing a total 
of 20 collectors plumbed in series/parallcl . The two end modules contain 
eight collectors each while the two center modules contain seven collectors 
each. 


Figure 1 depicts the collector array and module relationship as well 
as the collector plumbing. The collector feed is at the botto' f the 
collectors and connects to the left and right ports of the collector in- 
ternal headers. 

The first and second module are fed through a 1-1/4" pipe while the 
third and fourth modules are fed from a 1 inch and 3/4" pipe respectively. 

The collector return piping is identical to the feed except for the 
last outlet in module No. 4 which has a vacuum breaker. Since all internal 
headers (upper and lower) are connected in series, the single vacuum 
breaker can function for all collectors. 

The solar collectors have copper absorber plates coated with a flat 
black finish, The glazing is water white tempered glass with a strippled 
pattern which reduces spectral reflectance. The collectors are south 
facing and at a pitch of 26° for maximum year around collection. 




PROJECTED SOLAR SYSTEM PERFORMANCE 
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Notes: 1) Angle - Collector angle with horizon; 2) F” TA - Collector 

performance intercept; 3) F" UA - Collector performance slope; 

4) WTR - Domestic hot water load - million BTU/month; 5) F 2- 
Net area of collector absorberplate; 6) FRS - Fraction of total 
load provided by solar; 7) MBTU - First entry - Total load 
million BTU; 8) MBTU - Second entry - Solar contribution million 
BTU; 9) First 12 sets of output data - monthly, starting in 
January; 10) Last set of output data, yearly totals. 
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SECTION II 


SYSTEM OPERATION 


A schematic of the system is provided in Figure 2. The solar 
collection loop is from the bottom of the 1,000 gallon storage tank 
through P, and the collectors and return to the storage tank. The check 
valve in Ihe return line is added to prevent moisture from rising in the 
pipe and condensing in the collectors. To heat domestic hot water, pumps 
P« and P^ are activated. Pump ?2 circulates hot water from the top of 
the 1,000 gallon storage tank through the shell side of the heat exchanger 
and returns to the bottom of the domestic hot water tanks through the tube 
side of the heat exchanger and returns the heated water to the upper section 
of the domestic hot water tanks. Equal pipe lenghts are maintained from 
each tank to the common feed lines to ensure balanced flow from each tank. 

A back flow preventer is located between the cold water supply line and 
the solar water heating pump to prevent water from being pumped into the 
cold water supply line. 

The pumps are controlled by differential temperature controllers, 
see Figures 2 and 3. Operation is based on the collector temperature ( S-j ) 
being hotter than the bottom of the storage tank ($ 2 ) to collect and store 
energy. This control is via SCI 20-1. Pumps P 2 and'^Pj are operated by the 
SC120-2 which uses sensors in the top of the storage tank and S« in the 

bottom of one of the domestic hot water tanks. When is hotter than S^, 

SC120-2 energizes P 2 and P^. SC120-2 also opeates R6 which energizes 

automatic valves V^, V 2 , and V^. 

The LCD tempeature meter obtains its 9v D. C. power from either of 
the SC120 controllers. Its' temperature sensors are designated T-j through 
T, and are located as shown in Figure 2. System temperatures can be read 
from the panel meter by rotating the selector switch on the front panel 
of the control unit from T^ through Tg. Meter calibration is performed in 
positions T^ or Tg. 

Pressure meters are mounted on the suction and discharge side of P-| , 

P 2 and Pj. System flow rates can bo determined by reading these 
meters and using the curves provided in Figure 4. 
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CALIBRATION STEPS FOR ILTS 


SOLAR DIFFERENTIAL CONTROLLER MODEL 120 
USED FOR THE COLLECTOR PUMP 

1. TURN POWER OFF TO THE DIFFERENTIAL CONTROLLER. 

2. PUT DIFFERENTIAL CONTROL SWITCH IN THE AUTOMATIC POSITION. 

3. TURN R, AND R, ON CONTROLLER FULLY CLOCK WISE (CW) (R, IS THE LOWER 

POT, RJ is the upper pot OR MIDDLE POT IF THREE POTS ARE ON THE BOARD). 

4. REMOVE OPERATIONAL SENSORS AND CONNECT CALIBRATION SENSOR BOX TO 
CONTROLLER. (HIGH TEMPERATURE SENSOR (HTS) ON INSIDE TWO TERMINALS 
REFERENCE SENSOR ON OUTSIDE TWO TERMINALS). 

5. SET REFERENCE SENSOR TO 760. 

6. SET HTS TO 775 ( 15° AT ON). 

7. TURN POWER TO CONTROLLER ON. 

*8. ADJUST R^ COUNTER CLOCKWISE (CCW) UNTIL LEO LIGHTS. 

9. ADJUST Rj fully CCW. 

10. SET HTS TO 765 ( 5° AT OFF). 

11. ADJUST Rj CW UNTIL LED GOES OUT. 

12. SET HTS TO 775 - LED SHOULD COME ON, IF NOT, ADJUST R 2 . 

13. SET HTS TO 765 - LED SHOULD GO OFF, IF NOT, ADJUST Rj. 

(Repeat steps 8 and 9 until calibration is within desired range of accuracy). 

14. TURN POWER OFF TO THE DIFFERENTIAL CONTROLLER. 

15. REMOVE CALIBRATION SENSOR BOX AND RECONNECT OPERATIONAL SENSORS. 

16. TURN POWER ON. 

* LED (Ught Emitting Diode-an indicator bulb) 


Notes : 

1) Calibration can be made at any desired tempeatures, 
however, it is recommended that they be made in the 
range of expected systems operation. See thermistor 
transfer characteristics table for resistance setting 
other than those given. 

2) Linear pots can be used and set at desired resistance 
value according to thermistor transfer characteristics 
tables instead of using the calibration box. 
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CALIBRATION STEPS FOR ILI'S 
SOLAR DIFFERENTIAL CONTROLLER MODEL 120 
USED FOR THE D.H.W. PUMP 

1 . TURN POWER OFF TO THE DIFFERENTIAL CONTROLLER. 

2. PUT DIFFERENTIAL CONTROL SWITCH IN THE AUTOMATIC POSITION. 

3. TURN R, AND R, ON CONTROLLER FULLY CLOCK WISE (CW) (R, IS THE LOWER 
POT, rJ IS THE UPPER POT OR MIDDLE POT IF THREE POTS ARE ON THE BOARD). 

4. REMOVE OPERATIONAL SENSORS AND CONNECT CALIBRATION SENSOR BOX TO 
CONTROLLER. (HIGH TEMPERATURE SENSOR (HTS) ON INSIDE TWO TERMINALS 
REFERENCE SENSOR ON OUTSIDE TWO TERMINALS). 

5. SET REFERENCE SENSOR TO 760. 

6. SET HTS TO 780 ( 20° AT ON). 

7. TURN POWER TO CONTROLLER ON. 

*8. ADJUST R 2 COUNTER CLOCKWISE(CCW) UNTIL LED LIGHTS. 

9. ADJUST Rj FULLY CCW. 

10. SET HTS TO 770 ( 10° AT OFF). 

11. ADJUST Rj CW UNTIL LED GOES OUT. 

12. SET HTS TO 780- LED SHOULD COME ON, IF NOT, ADJUST R 2 . 

13. SET HTS TO 770- LED SHOULD GO OFF, IF NOT, ADJUST Rj. 

(Repeat steps 8 and 9 until calibration is within desired range of accuracy). 

14. TURN POWER OFF TO THE DIFFERENTIAL CONTROLLER. 

15. REMOVE CALIBRATION SENSOR BOX AND RECONNECT OPERATIONAL SENSORS. 

16. TURN POWER ON. 

* LED (Ught Enntting Diode-an indicator bulb) 

Notes: 

1) Calibration can be made at any desired tempeatures, 
however, it is recommended that they be made in the 
range of expected systems operation. See thermistor 
transfer characteristics table for resistance setting 
other than those given. 

2) Linear pots can be used and set at desired resistance 
value according to thermistor transfer characteristics 
tables instead of using the c^iibration box. 
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ILI TEMPERATURE METER 
CALIBRATION PROCEDURE 

1. Set simulator setting at 650(A resistance equivalent to a sensor at 0° C). 

2 . Adjust OFFSET POT 6 until LCD reads 000. 

3. Set simulator setting at 821 ( A resistance equivalent to a sensor at 100° C). 

4. Adjust SCALE POT until LCD reads 100. 

5. Repeat steps 1 through 4 until the correct readings are obtained. 

COMPONENT DESCRIPTION 

1. 40 pin LCD (Liquid Crystal Display) 

2. 40 pin IC chip 

3. 9 volt DC Input terminals 

4. Sensor Input terminals (and simulator Input terminals) 

5. Scale potentiometer 

6. Offset potentiometer 

7. Sensor simulator (If a simulator is not available, a resistance o' 3250 ohms 

is the same as a setting at 650. A resistance of 4109 ohms is the same as a 

setting at 821.) 





-.rmoN III 


EMERGENCY SHUTDOWN 


EMERGENCY SHUTDOWN - THE SWITCH AT THE BOTTOM LEFT of the control 
box will disconnect all po\»er to solar unit (DOWN IS OFF). 

IF LEAKAGE IS THE CAUSE FOR EMERGENCY SHUTDOWN, first close valves 
» 8 and 4 9 . This isolates ^he solar system from the city water supply 
and building distribution. Next close valves #5.^6. and # 7. This 
isolates the 1,000 gallon tank from the piping system. 

RETURN TO OPERATION - If the system was turned off during the day, 
for over 5 minutes, with the sun out, the system should net be turned on 
until sunset. The reason for this is with the sun out and the collector 
plate dry, the collector plate will get very hot. If water is pumped to 
the collectors while they are very hot, it would flash into steam and 
possibly damage a collector. 

To return to a safe operation put all control switches (small switches) 
to OFF (middle position). Turn the piwer switch to ON. If the sun is 
not out or the system has been off for less than 5 minutes turn the 
collector switch to ON, the collector circulator pump should turn on. 

Now switch the collector switch to AUTO and leave there. Next, operate 
the D.H.W. switches ON. The two pumps should operate and the three Taco 
valves on the dischare side of the heat exchanger should opeate. Now 
put the switch in the AUTO position. The system is now in the fully 
automatic position. 


Note; A lighted fuse holder indicates a blown fuse. 
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SECTION IV 


MAINTENANCE 


1. MONTHLY CHECK SIGHT GLASS. When the tank is hot and the collectors 
are drained (end of a bright day), the water level observed in the 
sight glass should be below but within 1" (one inch) of the top of 
the sight glass. If the level Is greater than 1" (one Inch) below 
the top of the sight glass water should be added. Add the water 
through the drain/fill valve at the bottom of the control unit. 

Connect a hose between this drain valve and a waterline. (Make sure 
the vaccum breaker Is on the fill valve). Open the valves at both 
ends of the hose and leave both open until the water level observed 
In the sight glass Is even with the top of the sight glass. Turn 
off both valves at the ends of the hose and remove the hose to pre- 
vent tampering or overfilling. 

2. BI-MONTHLY CHECK AUTOMATIC VALVES. This test will determine if the 

valves are stuck open. Operate the D.H.W. switches on the control 
box to the middle position (OFF). Wait about 1 minute. On the 
side of each green valve operator is a black lever. Move the lever 
towards the pipe and then away from thepipe - resistance should be 
felt moving the lever towards the pipe ( you are manually opening 
the valve). If the lever will move only aoout half-way then stop - 

the valve Is frozen shut. If no resistance is felt moving the lever - 

the valve is frozen open. Repeat for all t'.iree valves. Now, switch 
the three bottom left switches to the ON position (push switch to the 
left). Wait about 2 minutes. Operating the same levers on the valves, 
no resistance should be felt. If resistance is felt pushing the 
lever towards the pipe the valve is not opening. If this condition 
exists see if 24VAC is being delivered to the actuator (green box 

on valve). If 24VAC is being delivered, replace the actuator. If 
24VAC is not being delivered consult ILI, Inc. After completion of 
this test, return AU^ the switches to the AUTO position. 

3. CHECK CONTROL CARDS. If operati, Is questioned. Insure all switches 

are in AUTO position. To check, the sensor at the bottom of each 

tank (solar and D.H.W.) is put in ice water - the light corresponding 

to that sensor should turn on (if it is out); put it in boiling water 
- the light should turn off (if it is on). 

4. PERIODICALLY RECORD TEMPERATURES. Record at least monthly. Pick a 
clear day and record every 2 or 3 hours. This is a operation 
record of the system and will help identify any problem that might 
otherwise go unnoticed. 

5. PUMP MOTORS. The motors and pumps are permanently lubricated and 
require no oiling. A pump seal leaking will cause a wet spot on 
the floor, A burned out pumo motor will illuminate one of the three 
lamps on the front of the control box when the pump is signaled to 
turn on. To turn the pumps on, first insure the breaker is on and 
the power switch is on. To manually turn on P-1, switch the collector 
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switch to the ON POSITION. The small reJ light above the switch 
should turn on along with the pump. Return the switch to the 
AUTO POSITION. Switching the O.M.W. switches to the ON POSITION will 
operate P-2 and P-3. Return the switch to the AUlO POSITION, 

6. EMERGENCY TURN OFF. The switch at the bottom left of the control 
box will disconnect all power to the solar unit (DOWN IS OFF). 

7. PUMP FUSE CHECK - 

A. Turn "POWER” switch to ON , If light in the power fuse turns 
on, the main power fuse is blown. Replace it with a 30 amp 
slow blow #4AG fuse. 

B. Power must be on. Operate "COLL" Switch to ON if the light 
labeled P-1 turns on then the fuse is blown; replace if re- 
quired. If not, return the switch to AUTO. T! ‘s tests P-1 
circuit. (If fuse needs replacement use 220 amp, 4 AG fuse). 

C. Power operates "D.H.W." Switch to ON if the light's) labeled 
P-2 or P-3 turn on, then the fuse(s) are blo.vn; replace if 
required. If not, return the switch to AUTO. This test P-2 
and P-3. (If fuse needs replacement use 15 amp, 4 AG fuses.) 
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OPERATING RECORDS 


The system temperature and flow rates are key Information in 
determining how well the solar system is performing. Therefore, this 
information should be detennined periodically and some judgement made 
as to system performance. To aide in detecting performance trends, the 
data should be recorded and information comparisons made with previous 
data taken under comparable conditions. If the conditions (outside 
temperature, sunshine, and temperature of the load) are not close thor 
no judgement can be made as to system trends. A suggested data sheet 
foiTidt is provided on the following page. 

Under normal or average conditions, one could expect the temperature 
rise across the collectors (T, - T«) in the area of 6°C. This is also 
a reasonable temperature rise on the output of the UX tube (T- - T^j if 
Tg is in the 15 C range and T- is in the area of 25°C. As T^^increases 
or Tj decreases, (Tg - T-) wifi decrease. Observation of these i.emperatures 
over a period of tiffie will assist in detecting the need for sys^.em 
maintenance. 

The rate of flow through the pump circuits effect the temperature 
rise/fall of the circuits. The normal flow rate through the collectors 
(Pj) should be in the area of 30 gpm. (AP of 22 PSI). The mean flow 
rate through the shell side of the heat exchanger P«, is 23 gpm ( P of 
16 PSI) and the tube side P -3, is 3^ gpm (A P of 13 PSI). It is not 
necessary that these flow rates be exact. However significant departures 
from these rates indicate changes in system operating characteristics. 

It is therefore desirable to detect very early any changes that indicate 
a trend either up or down. 

Figure 4 provides a curve for interperting pressure drop across 
the pumps in terms og gmp. By taking the pump discharge pressure and 
subtracting the pump suction pressure, we obtain a P which can be 
entered on the left axis of the graph. Reading across until the proper 
pump curve is intersected and then down to the horizontal axis, we can 
find the capacity flow in gallons per minute. An example is provided 
on Figure 4 to insure proper interpretation. 

If conversion between degrees Celsius and fahrenheit is desired, 
use the equations below; 

°C=|(°F-32) 

°F=5 °C+32 
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CAPACITY IN 6ALL0NS PAR MINUTE 


SECTION V 


SYSTEM EQUIPMENT 


PUMPS 


2 - BELL & GOSSETT 1 535-351 S 115VAC 

1 - BELL & GOSSETT 1525-352S 115VAC 


VALVES 

3 - TACO #557 24VAC 


TANK 


1 - ILI, Inc. 1 ,000 Gallon - Steel, Non-pressure. 

Non-toxic epoxy paint Inside. Temperature range (paint), -20^F to 

220OF. 

HEAT EXCHANGER 


1 - ILI, Inc. HX - 8048-4P-1C 

With 160OF inlet water 0 23 GPM (Shell side), and 130OF inlet water 
0 34 GPM (Tube side) HX designed to give 145®F water (Shell side) 
and 140°F water (Tube side-to DHW Tank) 


CONTROL CARDS 

2 - ILI, Inc. SCI 20 Single Stage Differential Control 1 


TEMPERATURE METER 

1 - ILI, Inc. M 15 LCD 

SENSORS 

10 - HONEYWELL Sensors C773A / C773C / C773D 

COLLECTORS 

30 - SOLAR ENERGY PRODUCTS Collectors CU30-WW 


ILI, Inc. 

5965 Peachtree Corners East 
Norcross, Georgia 30071 
(404) 449-5900 


BEU A GOSSETT 

SUBMITTAL 


B-341 
REVISION 3 


Series 1535 


Close-Coupled Centrifugal Pumps 


JOfI 

UNIT TAC NO . 

(NOINCIN 

CONTNACTON . 


■ AO NCmSCNTATlVi . 

ONOCNNO 

8UBMITTCO av - 
ABPNOVCD BY 


DIMENSIONS 

-~;rJ 




^2V^ 
•-4V — 



IXI " 

IW.L 


|6'V 

. 1 ma*. 

U-JJ 1 


h“ ^ Slots n IV 

Bronat f itUd Construction. Motort-^poii Dripproof. Sinai# Phot#— Unit Numtor onding in **8*\ tlS/230 Volt, fO Cyci#, 1 Pha»« 
Thr## Phas#— Unit Numbor onding in 200 Volt or 230/400, 00 Cycio, 3 Photo. (Ploato tpocify) 

All Singlo Photo Motors hovo built in ovorlotd protoctors. 3000 PPM. 170 P8I MoHimum Working Protsuro. 


FIG. I 


— 6 * — 

FIS. 2 


CONSTRUCTION 

FEATURES 

Cl Volute 
Brass Impeller 
SS Shaft 

Mechanical Seal for 
temperatures rar»(|ing 
from ~20'’F. to f 225“F 
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CAPACITY IN U.S. GALLONS PER MINUTE 

Add **S*' to pufr«p nunibor whon ordorino tingU phato pumpt. Add *'T" to pump numbar whan ordaring thraa phaaa pumpa. 


pRiNTlO IN U S.A 6 75 


BELL & GOSSETT TTPT 

INTERNATIONAL TELEPHONE AND TELEGRAPH COHPOMAIiON 




1 — TwUf all P»w»r 
N««4 




th« 4 

fcr«wi |!*I4 

4«wfi 





i — Pry out ••of 
ottrmbly 

TO m.ASSIMtll 

y ^ lle¥«r«« obovo 
” |»ro<<*du»r pu*Hinq 

down on »« ot ottrmbly 
ond hold down ploti* 
oqoin«t rrtwrn «pring 


NUMBER 


. INSTftUCnON*^ V 

i«.w .XJUkiU.' ft 

^snt IP Mo OOl-JO? 

TO SMVICi 


* * MODELS 

S$l »|- »40-Vr* 

IFI-T- 

*4i.r* fpj.iv# 

ZONE VALVES 


I * V IW ■ ■ Ef FECTIVi: Mdv 16 I9;i 

— 1 SupffMNlei IS 1004-1, Did . 7/1/69 

AmiCAflOH 

Thp Toco Zon« VoUp i» on pIpctricoHy opeiol^d volv# used for ton# control of Hydronic 
Heotmg ond ^or Cooling Syiftmi. It controli tho flow of wottr in o room or lone in retpon»c 
to thp demands of thp room or lono thermoitot. Thit volvt if o prtcifoly mod# dtvict ond 
muit be initalled with *cor#. 

§•§.•/,*• loo-vr* s^i-Vt'* 

RATINO BB*-*^.** B4i«f^** B?l.r* 


Eltctiicol Rating 



BBB-Vt* 

leo-Vt" 

B7I.V#** 


BB6-«'«** 

set.*." 

BfB.r* 


BB7-r* 

se>>t“ 

B7B-IV** 

ding Pump Head) — 

'125>SI 

125 psr 

'125>SI 

Pump Head Feet 




of wafer) — 

150 Ft. 

«S Ft 

65 Ft. 

- Mok — 

240 F 

240 F 

240 F 

Min 

40 F 

40 F 

40 F 

Amps. — 

1.0 Mox 

1.0 Mai 

1.0 Moi 

Volts — 

24 

24 

24 


now RANOf — 6PM 


J ft. B«c. 


4 ft. B#«. 


B ft. Bee. 


4 ft. Bee. 


PtIBB OtOP THRU VAIVI 
fllT Of PIPE lOUIV. 





INSTAUAflON 

Volvei should be installed vertically, to simplify replocement or cleoning of the seat, if ever 
required at some future dote The veiticol instollotion permits drawing o vacuum m the 
system ond replacing or cleaning the seat without draining the system 

Volvo may be sweat into the line without taking apart, provided, care is taken to prevent 
overheating Follow these simple instructions: — 

I Use a torch with sharp, pointed flame 

2. Cleon surfaces ttioroughly and use a good grade of flun 

3. Use 50 50 or 60 40 solder. If grodes of solder requiring higher tenipeiotures ore 
used, such as silver solder, the valve must be dismontled. 

4. Avoid RRCRffive use of flux. 

TNERMOSTAT 

Use a No. 56R Taco Thermostot ^designed specificolly for Toco Zone Valves i with Heat An 
ticipator set at *' Q '* Other suitable two wire ( SPST t Thermostats may cilso be used 
if Heat Antiiipotor can be set at 0 9 Amps to match valve roting. 

TRANSFORAIEII 

Use a No 569 Toio Tronsformer or other make rated at 115 24V 40VA One f«nns 
former con accommodate o mofcimum of 3 Taco Zone Valves 

MANUAL OPINING LEVER 

For gravity circulation thru valve, push lever in Power Head oil the way down. Push back 
up to restore to automatic operation. Lever moves easily when valve is open. Resistance is 
encountered when valve is closed. 

CAUTION: Addition of certain chemical additives to systems utilizing Toco equipment, voids 
the warranty. 

!" IMPORTANT NOT! ! 

Naver remove Power Head while (hermotlot it calling for hcot. If necettory to remove Power I 
^Heod, move thermottof to lowetl telling, woil o minute, then proceed j 

T A C O . I N C . 

1 160 Cmnttoi. Sleorf Toco Heolert of Conodo, ltd. 

Cfonsion 30*^0 lenworih Drive 

Rhode Mond 029?n ^ * Coolitville, Ontorio 
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TYPICAL WIRING DIAGRAMS 

WCO TMEPVOSTOT5 
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TACQ ;ONC VALVES 
I X0NCS-40VA TOANSronwrn 


•ASIC VWINQ OlAQOAy 
CONTiMUOUIkr OPCnATMC PUMP 
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L f. 


TACO 20NC VALVES 
5^0NC5-40VATRANSromltn TO -r’ TERMINALS 

ON BOILER control 


TRANSrORMER RELAV 


BASC omRWG Diagram 

INTCRMirTAJIlT OPCRATINC PUMP 


3 WAY MODELS 



RETUHN 


SUPPLY 


Fig. 8 



SUPPLY RETURN 


Fig 9 


TYPICAL BOILER HOOK-UPS 




REDUCING VALVE 

AIR SCOOP OR AIR 

CONTROL 

PtO CHEK 

TACO TROL Tank 

CIRCULATOR OR PUMP 

RELIEF VALVE 


:6Vi 


TO JONI VAIVEI 

\ir 4 lYSIfM 


SROM 

SYmM 


BOILER 


• ••• — — 



FOR SYSTEMS 
WITH UP TO 
45' PUMP 
HEADS 


ri.‘ 


TO EXPANSION 
fi TANKS 


.-'A 




FOR LARGER 
INSTALLATIONS 
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FROM 

SYSTEM 

: t 
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4 SYSTEM 
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Honeywell 


TMF C773 IS A IM.ATINUM FILM SENSOR 
WHICH HAS A POSITIVE TEMPERATURE 
COEFFICIENT ON A RISE IN AMBIENT 
TEMPERATURE THE RESISTANCE OF 
THE SENSOR INCREASES 


ELECTRONIC 

TEMPERATORE 

SENSORS 


C773A contains a single sensor for storage 
tank or solar collector mounting. 

CJ C773B contains a double sensor for storage 
tank or solar collector applications. 

l: C773C contains a single sensor with a flat- 
tened end and mounting hole for easy solar 
collector installation. 

n C773D contains a double sensor with a 
flattened end and mounting hole for easy 
solar collector installation. 

r Available with a medium or hiijh ambient 
temperature range (specify when ordering). 

r: Immersion well and remote sensor wiring 
compartment available separately. 



C773A-D 


R L 

10 77 ( 031 


f orm Number 


• 60 2330-1 






SPECIFICATIONS 


" ' ■ ' IMPORTANT I.. — 

THE SPECIFICATIONS OlVEN IN THIS PUSLICATION 00 NOT INCI.UOE NORMAL MANUFACTURING TOLERANCES 
THEREFORE, THIS UNIT MAY NOT MATCH THE LISTEDSPECIFICATIONSEX LCTI.V .ALSO.THISPRODUCT IS TESTED 
AND CALIBRATED UNDER CLOSELY CONTROLLED CONDITIONS, ANO SOME MINOR DIFFERENCES IN PERFOR 
MANCE CAN BE EXPECTED IF THOSE CONDITIONS ARE CHANGED. 


TRAOELINE MODELS AVAILABLE: 

C773A TentperMure Sensor. Single sensor mounts in 
storage tank using immersion well or on collector 
with mounting clip. 

C773B Temperature Sensor. Double sensor mounts 
in storage tank using immersion well or on col 
lector with mounting clip 

C773C Temperature Sensor. Single sensor has flat- 
tened end with mounting hole for collector 
installation. 

C773D Temperature Sensor. Double sensor has 
flattened end with mounting hole for collector 
installation. 

LEADWIRE: 

C773A,C-two black 18 inch 1 457.2 mm), No. 22. 
NEC Class 1. 

C773B,D-two black, two white, 18 inch (457.2 
mm I, No. 22 stranded, NEC Class 1. 

TEMPERATURE RANGE Minus 50 to plus 450 F 

( minus 46 to plus 232 C | . 


DIMENSIONS: See Figs 2 and 3. 

ACCESSORIES 

Inunersion Well for mounting sensor in storage 
tank. See Table 1 and Fig. 1. 

Remote Sensor Wiring Compartment for wiring 
storag.' tank sensor. Part No 1 1 1802F. 



FIG. 1-TANK SENSOR INSERTED IN IMMERSION 
WELL. 


TABLE 1 IMMERSION WELL TABLE 


IMMERSION 

LENGTH 

INSULATION 

LENGTH 

SELECT WELL MATERIAL AND 
ORDER NUMBER BELOW 

1 COPPER 1 

1 STAINLESS STEEL 

in. 

mm 

in. 

mm 

1/2 NPT 

3/4 NPT 

1/2 NPT 

3/4 NPT 

3 3/8 

85 7 

M/2 

38.1 

121731A 

1213/IB 

121371E 

12137U 

33/8 

85 7 

11/2 

38 1 





3 3/8 


3 

76 2 

121371 L 



- 

3 3/8 

85 7 

4 

101.6 

1 22554 

122fi!)5Aa 



5 3 '8 

136.5 

4 

101.6 

1225548*5 

12?rj‘)5R‘< 


... 

6 

1524 

11/4 

31 8 

112620BB 

- 

- 



3Ha$ plastic sleeve on insertion well. , contintiej on pji/e 3 


ORDERING INFORMATION 

WHEN PURCHASING REPLACEMENT AND MODERNIZATION PRODUCTS FROM YOUR TRADELINC 
WHOLESALER OR YQUR DISTRIBUTOR. REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR 
COMPLETE ORDERING NUMBER, OR SPECIFY- 

1. Order number. 

2. Accessories (immersion well remote tensor wiring compartment). 


IF YOU HAVE ADDITIONAL QUESTIONS. NEED FURTHER INFORMATION. OR WOULD LIKE TO COMMENT ON OUR 
PRODUCTS OR SERVICES. PLEASE WRITE OR PHONE: 

1. YOUR LOCAL HONEYWELL RESIDENTIAL DIVISION SALES OFFICE (CHECK WHITE PAGES OF PHONE DIRECTOR V) 

2. RESIDENTIAL DIVISION CUSTOMER SERVICE 

HONEYWELL INC,, 1885 DOUGLAS DRIVE NORTH 
MINNEAPOLIS. MINNESOTA 55422 (6121 642 7500 

(IN CANADA-HONEYWELL CONTROLS LIMITED. 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO M1P 2V9I 
INTERNATIONAL SALES ANO SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD 
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»'iU. ?-C773A,B DIMENSIONS IN INCHES IMIL- 
METRES IN BRACKETS). 
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FIG. 3-C773C.D DIMENSIONS iN INCHES [MIL- 
METRES IN BRACKETS). 


INSTALLATION 


CAUTION 


1 . Installer must be trained and exj>erionoed. 

2. Disconnect power supply before connectintj 
wiring to prevent electrical shock or equipment 
damage 

3 Always t onduci a thorough checkout as outlined 
in the instructions with the primary control 
when installation is complete. 


LOCATION 

Follow the system manufacturer's recommendations 
foi the best location of the sensor. Each sensor should 
be L>catvd so ♦hat it expet iences the most useful tem- 
perature for proper system operation. 

MOUNTING SENSOR 

Mount C773A,B as a storage tank sensor using an 
immersion well as follows: 

] Drain system fluid to a point below the sensor 
fitting 

2. Screw the well into the threaded fitting. Use an 
approved pipe dope or Teflon tape to seal the threads. 

3 Refill system and check for leaks, 

4 Insert the senior probe into the immersion well 
until U bottoms Kig 1. 

fj Attach retainer clamp over groove on well spud 
Pit wires in damp groove and lightly tighten screw. Do 
not ove- tighten, 

Inst ill C773A,B as a collector sensor usmg the mount- 
ing dip provided and No 8 screw Mount C773C.Dasa 
collector sensor using the flattened end with mounting 
hole and a No 8 or 10 screw. 

Temperatures in excess of 4b0 F (232 Cj will damage 
the sensor Shield the sensor against possible over tem- 
perature ccnmiions prior to system operation. Do not 
mount ccUesior sensor to collector fluid channels. 


WIRING 


■IwarkingM 




1. Shield the tensor against possible overtem- 
porature conditions prior to system operation. 

2. On unglazed collectors mount the sensor with 
leadwires down to keep sensor from accumu- 
lating water. 

3. Wire additions to the leadwires must be capable 
of withstanding a temperature of 450 F [232 C] . 


All wiring must comply with applicable codes and 
ordinances The C773 can be used for numerous appU 
cations in solar energy systems. Fig. 4 shows the sensors 
wired to an R7412 Differential Temperature Controller. 



FIG. 4 -WIRING C773 TO R7412 DIFFERENTIAL 
TEMPERATURE CONTROLLER 


60 2330- 1 
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For th* C773B and C773D Ttmptraturt Stniors, 
th« two bUcfc Itadwirot btlon^ to on* mtor and th* 
two whit* l*adwir*t b*long to th* other lenior. 

If th* amount of lanfor cabi* uwd *»c**dt 100 (**t 
(30.5 m|, at* No. 14 wir* and grounded nwtalUc con- 
duit or two conductor ihi*ld«d oibl*. Connect th* shield 
or conduit to ground at th* controller. Grounded metallic 


conduit Of shielded cable (such as Belden 8762 or equiv 
alent) minimizes possible radio (requenc’y signal inter 
ferenc*. 

Remote Sensor Wiring Compartment (Part No 
II1692F) IS available for tank sensor wiring (see 
Accessories). 


OPERATION AND CHECKOUT 


OPERATION 

Tht C773 is a platinum film sanior packagtd in a cop* 
par capsule. The sensor has a positive temperature coef* 
heient; on a rise in ambient temperature the resistance 
of the sensor increases (Fig. 5). 


CHECKOUT 

Make certain that each sensor is securely mounted. 
When observing the system in operation, check that the 
sensors are correctly located. Each sensor should be 
located so that it experiences the most useful tempera- 
ture for proper system operation. 

To determine the temperature which the sensor is 
experiencing, use a high resistance ohmmeter (20,000 
ohm/voit or greater) to measure the resistance of the 
sensor. This measurement may be converted to a tem- 
perature reading using Fig. 5. Check a variety of tempera- 
ture locations to insure that the sensor reading is pro- 
viding the most accurate temperature for proper system 
operation. 

If the sensors are not providing correct temperature 
readings because of location, change the location and 
mount properly. 



FIG. 5-CONVERTING SENSOR RESISTANCE INTO 
DEGREES F (C). 
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FIATURES: CU30 FUT 
PUTI SOURCOUICTOR 



SPICIFICATIONS: CU30 FUT 


CUM- tl 




OUSO-U 

CUS#-WW 

OUTtlOl CNMINSIOMf: 

96 6*^146 5 i25r 

Some 

APItniMAtU(sg.H.)t 

293 

30 05 

NilMIftiAMA 

3317 

33 17 

DtV WttaNt(lbA|: 
COVf i PUII 

156 

190 

Motedol 

Sheet lime giou 

Woter White giou 

Ughtt Per Ponel 

(31 17 lbs eoch 

(1)15 5 lbs 

Iren 0«lde Centenl |l) 

0 05 

0 01 

Thieirrseu |lfiehef) 

1/f 

3/16 

Dimentiont (tfiehes/Nght) 

46i315 

46x96 

Seior irontmisaleit (%) 

N 

91 

Tenslfe Strength |pN) 

6400 (tempered) 

6400 (tempered) 

iiosttc Modules (pti 16^1 

105 

10 5 


COVII flAH OAiCKIT: SiMcca# goiktt i#ol bonded to (rom«woi ond 
cov#f plot# botton. UV iiobi# 


MOK PUTI 

Mntodol: 0 032 mil firnth oluminym ih##t 
13 0 tbt 

FiAMlWAU, lATTIN. ANO MUiUON 

Mat#f1olt: oluminum aloy •itrution Aloy no 6063-TS 
Wolghh 35 Ibt 
llnlt>i! clear onodiiod 

AtlOttf II PUII 

MofoHol: 0 5" 1.0 • 0 026 woN coppor flow tubot rnochomcotty oi- 
ponded into oxtrudod otuminum wir^i tor luponor thormol con- 
Gucttvt^ Flow tubol braiod to ^4 inch copper hoodort uniou spo- 
citied othorwiio Alt wottod lurfocoi ore coppor or brou 
Fluid Copoeltyt 0 64 goloni 

Flow Choroelofittlet: 0 05 ft hood ot 0 75 gpm flow rot# (water) 
tntorrxsl botttti direct flow for o uniform flow difttnbution Absorber 
p'ote tt desigr^ to allow for fluid droinoge when used in freexe- 
dump tystoms Moiimum design flow rate Is 5 gpm 
Pressure Drop Curve 
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SuflQce: Assembled pioto is chomicolly treo'od or>d coated flat 
block unless spectfted otherwise 
Solar Absorptivity: 0 96 
Immissivtty: 0 09 
Weight; 49 lbs 
INSULATION 

Material: 1*1,6 inch isocyanurote loom board, routed to receive 
•low tube rattorn 

Thermof CornluctMtv: 0 09 6tu-in 'ft 
Flame Spread Ctos««r> cotton: 20 
Weight: 7 0 lbs 

OISlOH LIFI: Motenol selection and design considerations aiicw an ex- 
pected service life of thirty (30) years, when the panel is opc ted 
pn'jperty 

OPTIONS 

^ e CU30-H0M Mounting System: Aluminum extruded mitt Imish hinges 
(4) dnstgned to mate with any section of fromewaii Aluminum 
sta'>dotts (2) and mountif>g brockots (4) suitable for fixed position or 
ndiustob'o mounting (f^om 0* to 90® ♦ ) Weght 9 0 lbs 
e CU30-SO \ b^dss threaded outlets with poraiiel internal I ” 1 D - 
0 03b wQit cepper heodofs 
e trend ond f'f]ht bond j" brass NPT end outlets 
eCN30— ; cupronickel flow tubes tor aggressive heat tronsfer fluids 
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INIVMAl PI9IOKMANCI StAAIllfV 


.PERFORMANCE: CU30 FLAT PLATE 
'solar COLLECTOR 


4 J# ' ' 4 I . I I| 4 I ( 


i'u to KAI flATI SOLAR COUICfOR 


CUIO SL FlAtPlAII SOLAR COUICfOR 




I'g {'• ' * M vi4 * iMvJ* vu i» v% th NBSIR 74 6JS, ASM J? At 9J P oiuf f«*«tlng , . ..,! 4 i»\ »• NBSIR 74 6 jS t *> I O'I Av>t^ 

AS' i.’AI 9J 7 T I I IfH Am/^vki i .. ;!«• t.fi4l,i 


ArtRATUCf ARIA-fMIRMAI PI RFORMANCI CURVI 


) NBSIR 74 63S 


» ' ^ r - ^ 


» A»lfl W«k 

« «* 


, r4^i. 
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Solar energy Products, Inc 

Warranty 
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I. SYSTEM WARRANTY 

$olor tnergv Products, Inc. wofronts Solar Donioilic Mot Woter SysUvns 
Wi'h flit 'ciiio^v.rg c cnUiltons oncj hmitotfons 

A. Condition* of System Warranty 

^ ^r ir. vvf i ’V ts tMtofidod to consumers who purchase Soior 
[ 'v T »" !ic Hui Woier Systems directly from SIP or from any ot SlPt 
PecioisM’ps and to uH subsequor^t owners ol those 
‘ -iO toMfj os the system romoins in its ongmal mstollolion 

th.« A vriv'ty t'oveis Authoflied mstollotions only when they are 
If y' i reioted or'd maintained accordnuj to the procedures 
(.*'• T If' tfie SEP iny»oHotion OptMulionand Momtenonce 
r v.ru;o' or d thf Authon/ecJ SEP Dealer Policy Monuat 

S th ^ .V 'r tv ('veo UnauthoHied nskiHotions only when tt>ey are 
I o, 1.0 5 o'\t 'noiMioinod according to the procedures 

oes. ' I I vt n tr,e StP tnsfolMtion Operation and Momtenanco 

Ml!- JO) 

\ n.,. woiranty Peglitrotlon Cord lof Suntired Energy Systems 

' .. t :u - y c\vTi(>i»Mt»d by tt»e PuretKisor and the Installer 

! < I-' ./I » 0 M> tne Pjf.: I a ser w I IhuU H*)) ctays ot the completion ot 

• ■ •' .r .( 5 j,roo Wurfonh)/ Volidotton Inspec lions 

Woironty VoHdallon Inspection foirn must be completed by 
-' N ! ifM 0 ' ved by tht» Puri'fioser and returned withifT (10) 
i.’fi '..f . t , *ton ot each ol the Warrantv Vatidolion inspections 

‘Ofogo ol System Warranty 


by a itetiH t in motet lots or monuiai lure but r^oi g'oss bi eat* ago this 
warranty covers the lull cost ol ol! ports loPor shipptr^g Ho ttie siit*) 
handling (necessory to remt^dy deft*' t) repkjcemeni ot *he site (H 
nev'essofVi orul is urujltec ted bye horn jeol ownership os long us it»e 
collector remains in Ihe original tnstollalion 

NOTI: Coi'octor is not war runted against domoge from exposure 
to tree/e coi>ditions 

B. Absorber Plate ond Coolant Postages 

Solar Inergy Products, Inc. worranis the Solar Inergy Products, Inc. 

Collector absorber plate ond coolant passages for a period ol live 
yetirs from the date of installation agomst failure due lo cormsion 
ONLY when, in Closed Systems original fluid and any mokoup consuls 
of 50 50 mixture of Prestone It® manufadurt‘d by Corbide 
Corp (or any c tapper cof'^ipotihie tieut exchange fluid os detormmetj 
by it>e Copper Development Associotmns) and distilled water or water 
tesiini) irorii 9 4 to 7 0 pti In Op**n Systems woter tiavmg a ph 
t)eiw<'en 9 4 and 7 0 'S accefitubie This warranV covers, tor the first 
yeiif Of^ly the lull cost el ail parts (me lading Ihe cost of furnishing a 
new al^sofber plate) labor stuppmg (Ic the site), hondtmg (necessory 
to reriH'dv flu? defect) ond replacement at the site (it necessory) Thts 
worrortty ooveis fur iht* sccond through fifth years the lull cost of oil 
ports (includirHj Iht' cost ol ferrMshing a new absorber plate), labor 
and sftippirig to ttu? site The warranty goes with the collector ond is 
unoll(»cted by change of owrM>fship so long os the collector remains tn 
Ihe original rnslollation 

C. Differentiol Controls limited Warranty 





1 Authorized Installotloni 

A : , .u pi ( '> when ih*? system is installed t)y an Authorized SIP 

I u' pony I'Cf'rsed to install Soior Domestic Hot Water Svs‘ems 

c v ’r »* 0*0' 'ufi woffonty f/om dale ol initial instollotion completion 
*t:: ijo' c)( the Sotar System including any comocnent or 
u -vt I, such (oiiurc IS cousod by a detect in mator.ais 

f ir^sto tjiion or corr jsicn of the absorber plate or 

: I I jy*>s This warranty covers the full cost ol parts, 
n ' sf C P ' *"'e S‘io) handling (nneessary to remedy the 

, t rnoni uf the siie (it necessary), and (io!d 

: M 1 I t no reosonuble time ol the complaint to verify 
• ' • ;i sr piobot :ie oouse jnd determine Corrective 
- ’ t 'in Authorizod SIP Oveter ) 

> iJftu jP crliod Installation* 

O' g .1 . ii' y A hfv, ihf‘ SrSiem is mslatled by a properly 
• M' * d . Tc,* f t d not by on AuthorUod SEP Dealer. 

' ; One year llmilod warranty horn dote ot inilia! insloMation 

’O ' ‘ ■ o p ' 'd tu iufe ot the solar system, including any 

; f'u' ' ' jsstMTitiiy ,s here such failure IS caused by o 
•. ». I - ' Mioh (i(Vs nvif'Kj'ocUjre Of (. onosion ol ttio obsorbct 
, . n • ' , n O' t 0'U''Sv)‘ )r»v Hi'S wonanty covers the lull cos! of 

; .’"p -n I. p.ruj (to the sits?) 

T j AA Of fanftuj b s/atlatlon* 

‘ . I' 1 riy t>ni'cens(Hi per!,Ofif^pl and or (hose with no 

' j . j , 

I^Or»1PONtNTS WARRANTY 

g • .- -'.v c<jfTipofhni*s along vvith i*och component * 

* ' ’ ^ ’ '1.1- ' 'i " tt^e ma;u,tur tu'er s warranty cards 

A C oi‘oc tor limited Worronty 

So'u’ Fn.»rg, Product*, Inc >• v a 's Soior Energy Product*, Inc. 

- V..: ' g COf^POnefit Of OSSOfTt^ly 'Of O pOnod Of flVO 

yi’ori < ' • : ogoif^si ^'0 of coNector cousod 


Solar Energy Pfoducti, Inc., and Hawthorne Industries warrant Sotor 
Energy Product*, Inc. ditterential contrr/ts lor a period of one year 
from dote of purchase against foiluro due to detect in materials or 
manutacture, providing that the product has not been repaired, 
serviced, altered, subjected to misuse, neglect, accident or improper 
installation (by anyore other than the manufacturer) This warranty 
covers the lull cost ol pans, labor and shipping, and is unoffecied by 
change m ownership, so long as the controller remoins in the original 
Inslollalion 

D. Pump* Umifed Warranty 

Sotor Energy Product*, Inc., and Grundlos Corp warrant oH Gfundfo* 
Pumps sold by Solar Energy Products, Inc, for a period of eighteen 
month* from date of purchase agomst failure coused by detect m 
motenois or moouluciure, provided that they are properly msiuiled 
and used wilti manufacturer's recommendations and have not been 
repotred or atterod outb'do Uk' Gmndfos Pumps Corporotion tactofV 
Tf^is woitanry covers tt )0 full cost ol all pails labor and shipping oncJ is 
unaHi'cted by Pie rhonge m ownership so loria as the pump remoms 
»n Its original instoi'ation 

E. Storage Tcinks and Storage Vank* With Built-in Heot Exchangers 
Limited Warranty 

Solar Energy Products, Inc., Mor-Flo Industries Inc . Ruud 
Manv/oduf log Co ar^d Rhe^'m Manufacturing Co war'ar>i stofoge 
funks and storage tanks w tin built m heoT exchangers sold by Solar 
Energy Products, Inc., for a period ot f ve years uom dote of 
cur^'pietton of if’istt.ji'otton agomst fotiuro caused by delect in ma'enoi. 
munuiocfure or no'ufu' corrosion provided ftiuf ft'O heu' oxetM r.ger 
solution is momfomed per tr.sfructions This wanonty ccve's itie fuH cost 
of pons lol'or uno shipping and is unaffected by change *n 
Ownersnip so iong os the stonjge tanks and s'ufoge tunxs wuh puiH m 
heat excharigers remorn m then ofiginoi irstuiiotions 
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III. AUTHORIZED DEALER 

WARRANTY REQUIREMENTS 


ALl^r)rl/i^ j $f ^ Dealers are responsible and ohiigoted lo comply wifh all 
stoic* and lederol consumer worronfv fonuirer^'enU 

Irntn'iritions must be pertormod bv property l'Ceris«»<J pers(*nnei rn 
occt fdanco with oil knoAO governing buiklmg orifirsonces 


Authort/ed SIP Dt’<jiof »s responsible and obligated lo l.«* odoou-jic / 
insured lor completed operations liability 

A ithon;«*d SIP Dr'Olm , '•'sponsible ond obliqof' J o pi ft 3C - toy 
womjrtty inspMciion ) t ^»*il (IS in*4>ection or the t»»Kj ct 365 doys of •>ysiof i 
operations 


WARRANTY SCHEDULE FOR SOUR ENERGY PRODUCTS. INC., DOMESTIC HOT WATER SYSTEMS 



System Inc udiiuj 


At b other Plote 



Siofogr? lank 


All Corr^pononts 


Coolant Passages 

Differential 


and Heat 

ITEM 

and Assemblies 

Co? for 

Collector 


Controls 

Pumps 

E*ohanger 


Authorized 







WARRANTOR 

Deaiof Installer 

Mtcj' Vendor 

Mfg Vendor 

Mtg Vendor 

Mtg Vender 

Miy vendor 

WARRANTOR'S 






Hawthorne. 

Grundfos. 

M ;• flo 

NAME 



SEP 

SEP 


SEP 

SEP 

RHfiM SEP 

INSTALLATION 

Auth 

Unauth 






wApffANnr 





? b 



1 

PERIOD 

1 yr 

1 yr 

5 yrs 

1 yr 

yn. 

1 Vf * 

18 rrios • 

5 yis ‘ 

WARRANTY COVERS 
FAILURE DUE TO; 








i 

Defect Materiol 

Yes 

Yos 

Yes 

Yes 

Yos 

Yes 

Yes 

V('S 

Manufacture, 

Yes 

Yos 

Yes 

Yes 

Yos 

Yes 

Yes 

Yf‘s 

Installation, 

CORROSION: 

Yes 

No 

No 

No 

No 

No 

No 

1 No 

1 

Absorber & 
Passages 

Yes 

Yes 

No 

Yes* 

Yes* 



1 

1 

COSTS COVERED 
BY WARRANTY: 








t 

i 

1 j 

i 

Parts 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Vos ! 

Labor 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Vt-'S 1 

Shipping 

Yos 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes i 

Handling 

Yes 

No 

Yes 

Yos 
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* Noi oorror toci .vhon damayo is caused by use of unacceptable transfer fluid 


WARRANTOR'S NAME 

-'.r !•' r Products IrK 
• ' ;■ ^ * .. -'ps CorpOfOtion 

fvi ' . » lor 

• '"MM i*t M M.njf.ny 0 V s (jn Ci'Tlfiv Co 
Ml Qting DivtS'Cr' City Iflv Co 


ADDRESS 

1208 NW 8*h Avenue Ga.n.*bvnie fl 32601 
2555 C'ovts Avi«nuo Ocvis r'A 93612 
18450 Sou’h Mhos Road CM vi-iof'd OH 44120 
7600 Soutr^ K»‘d/tg Ayn io CM'Cog'.^ IL 6U652 
7600 South Ked/*g Avenue ag<^ IL 60652 


PHONt 

4. ; ’ :/>. 


(3m 



Solar Energy Products, Inc. 

Supplier of Sola' Energy Equipment 

1208 N.W 8th Avenue . GolnesviM- «• “'*601 • (904) 377-6527 







INDEPENDENT LIVING INCORPORATED (ILI) 
SOLAR ENERGY SYSTEMS 
CERTIFICATE OF LIMITED WARRANTY 


A A FIVE YEAR WARRANTY 

Each ILI Solar Enar^v Syitem. which con«itu of the compressor, collectors, energy storage tank, control unit, 
domestic hot wa'ier tank, water coil and c.^pansion device, is warranted by Independent Living, Inc. (ILI) to 
be free from defects tn material and workmanship for five (&| years or for the time warranted by the original 
equipment manufacturer, whichever i| ihorter. from the date of shipment, and. if found upon inspection by 
ILI to be defective, will be repaired at I Li's tNpense. provided that the defect iva material ii returned, all trens> 
portation charges prepaid, to the noereii ILI Authonied Repair Station. The location of leid repair station 
can be obtained by telephoning (Area Code 404 - 45S 0927). 


8. TWELVE MONTH COMPONENT WARRANTY 

Each solar system component is warranted by ILI to be free from defects m material and workmanship for 
t^-elve 02) months from tha date of shipment and, if found upon inspection by ILI to be defective, will be 
repaired or replaced at ILTi option and expense, provided that the defective part is returned, ell transporta- 
tion charges prepaid, to the nearest lU Authorized Repair Station. Tha location of said repair station can ba 
obtained by telephoning iLt (Area Coda 404 - 455-0927). 


C. TWELVE MONTH INSTALLATION WARRANTY 

It during the first year after installation the system fails due to defective workmanship by ILI, ILI will repair 
the system. This warranty is not valid if any modifications or repairs to the I Li iniiaded solar energy system 
era rnadi by anyone other than ILI or its designated representative. 


0. GENERAL WARRANTY CONDITIONS AND LIMITATIONS 

This warranty does not cover any field labor for replacement or repair of parts, or for inspection, removal, 
transportation to and from the ILI Authorized Repair Station or remstaHation of component or water-source 
heat pump. Replacement or repair under this warranty will not eKtend the above warranty periods. 

This warranty isextended to protect the user from i:i|uipinont defects only, and ILI assumes no liability under 
the tei ms of this warranty tor parts which fail because of misapplication, improper installation, improper 
maintenance, abuse, corrosion, improper voltage, or ecu of God or other causes beyond the control of ILI. 

ILI neither asiumei nor euthoriies any person to essuma for it any obligation or warranty other than those 
stated hr>rein. 

Any suggestion to the contrary notwithstanding, ILI shall not. m any event, have any liobilny under thu 
warranty unless ond until it has been paid in full for the pro^iuct supplied. The warranty pariod shell begin to 
run ei described above, however, whetfier or not payment has been made. 


E. LIMITATION OF WARRANTIES 

IT IS EXPRESSLY UNOERSTOOO THAT THIS WARRANTY IS MADE IN LIEU Of ANY AND ALL 
other representations. conditions AND WARRANTIES, EXPRLSSOR IMPLIED, INCLUDING 
OUT Nor limited to those of MCnCHANTAflILITY AND FITNESS FOR A P*' RTlCULAR PUR- 
POSE, WHET HEM ARISING FROM STATUTE, COMMON LAW. CUSTOM OR OTHERWISE, AND THAT 
the PROCEDURE SET FORTH IN THIS LIMITED WARRANTY SHAl L BE THl EXCLUSIVE REMEDY 
available to any person, NOTWITHSTANDING THE PRECEDING SENTENCE. IF THiS WAR- 
RANTY IS DEEMED TO OE FOR A CONSUMER PRODUCT AS DEFiNtD IN 1 b U S C. 2 JOl . et. sop , 
THEN. IN THAT EVENT, NO IMPLIED WARRANTY, INCLUDING BUT NOT LIMl TED TO THOSE OF 
MERCHANT ABILITY AND FITNESS FOR A PARTICULAR PURPOSE. SHALL EXTEND 0EYONO THE 
PERIODS SPECIFIED ABOVE IN SECTION A AND B. 


F. CONSEQUENTIAL DAMAGES 

ILI SHALL NOT IN ANY EVENT BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES 
ARISING OUT OF THE OWNERSH'P. U‘:E OR OPERATION OF THIS EQUIPMENT, WHETHER A CLAIM 
FOR SUCH DAMAGES IS BASED UPON WARRANTY, CONTRACT, TORT OR OTHERWISE. 


G. GLASS 

This warranty does not cover any glass damage at any time regardless 
of the 

^ U.S. GOVERNMENT PRINTING OFFICE: 1980-740 080/177 REGION N0.4 
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